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Analyses of the dosing solutions indicated that the test article was adequately mixed
in the vehicle and stable for the duration of use and that actual doses to the animals
were acceptable.

Dosing

All doses were administered in a volume of 1 mL/100 g of body weight based on
daily individual body weights.

C. OBSERV NS

1.

servations ions

Detailed clinical observations were recorded daily. Cage-side observations were also
made as soon as possible after dosing and daily towards the end of the working day.
Body weights were measured on GD 4, prior to dosing on GDs 7-16, and on GDs 19
and 22. Food consumption was measured for the intervals of GD 1-4, 4-7, 7-10, 10-
13, 13-16, 16-19, and 19-22. Dams were sacrificed on GD 22 by overexposure to
halothane vapor and examined grossly. The number of corpora lutea on each ovary
were counted. Gravid uteri were weighed and examined for number and location of
live and dead fetuses and number and location of early and late resorptions and
implantation sites. For animals that appeared nongravid, the uterus was stained with
ammonium polysulphide for visualization of implantation sites.

Fetal evaluations

At necropsy, each live fetus was weighed, killed with an intracardiac injection of
pentobarbitone, and examined for external abnormalities. Each fetus was examined
viscerally by fresh dissection, sexed, eviscerated, and fixed in 70% industrial
methylated spirits. After approximately 24 hours, the head of each fetus was cut
along the fronto-parietal suture line and the brain was examined for macroscopic
abnormalities. All carcasses were processed and stained for skeletal examination
including assessment of ossification of the manus (hand) and pes (foot).

D. DATA ANALYSIS

1.

Statistical analysi

Maternal body weight data were analyzed by Analysis of Covariance (ANCOVA)
based on GD 7 body weight. Maternal food consumption data, numbers of
implantations and viable fetuses, fetal body weight data, gravid uterine weights, litter
weight, and manus and pes scores were analyzed by Analysis of Variance (ANOVA).
Proportion data were analyzed with Fisher’s Exact test and percentages were analyzed
by ANOVA following double arcsine transformation of Freeman and Tukey.
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2. Historical control data were provided to allow comparison with concurrent control

and treated groups.

II. RESULTS

A. MATERNAL TOXICITY

1.

Mortality and clinical si

One low-dose animal was found dead on GD 17, one mid-dose animal was found
dead on GD 16, and one high-dose animal was sacrificed moribund on GD 8. Gavage
error was confirmed at necropsy of all three of these animals. All remaining animals
survived to scheduled sacrifice. Treatment-related clinical signs of toxicity among
surviving animals were limited to abnormal respiratory noise in 4/24 high-dose dams
on GD 8-19 compared with none of the controls or other treated animals. No gross
necropsy findings were noted in these animals. Other clinical signs were either
limited to a single animal per group, occurred equally in the control and treated
groups, or the incidences were not dose-related.

Body weight

Selected maternal body weights and body weight gains during gestation are given in
Table 2. When adjusted for GD 7 body weight, weights of the high-dose group were
significantly (p < 0.05 or 0.01) less than that of the controls from GD 8 through GD
19. However, body weights of the high-dose group were only 1-4% less than the
controls. Body weight gain by the high-dose group was 82% of the control group level
during the dosing interval. Body weights and body weight gains by the low- and mid-
dose groups were similar to the controls throughout the study.
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No treatment-related external malformations were observed in any fetus. A high-dose
fetus had gross malformation of the body which was not further defined. In the mid-
dose group, one fetus had bilateral microphthalmia and abnormal pinna and another
from a different litter had left microphthalmia. No external variations were observed.

2. Visceral examination

One control fetus and two mid-dose fetuses from different litters had hydrocephaly.
One of the mid-dose fetuses also had multiple malformations. Dilated and/or kinked
ureter were common to fetuses from the treated and control groups.

3. Skeletal examination

The mid-dose fetus with multiple external and visceral defects also had multiple
skeletal defects mainly of the skull and vertebral column. One control fetus had fused
mandibles and multiple variations in the vertebrae and ribs. Two low-dose fetuses
from separate litters had an abnormal and incomplete right tympanic annulus. In the
control, low-, mid-, and high-dose groups the number of fetuses(litters) with a
partially ossified 5® sternebra was 63(20), 72(18), 81(18), and 106(22), respectively.
The proportion of fetuses affected with partially ossified 5® sternebra was
significantly (p < 0.05 or 0.01; 26.5-35.7%) increased for all treated groups as
compared with that of the control group (18.2%). In the historical control data
provided with the report, the proportion of fetuses affected with partially ossified 5*
sternebra was 21.7-51.7%. The incidence of litters, however, showing this variation
was not statistically significant.

Skeletal variations common to fetuses from the treated and control groups included
incompletely ossified or not ossified vertebrae, sternebrae, odontoid, and skull.
Statistical significance in these ossification centers was not seen.

Mean manus scores per litter for the control, low-, mid-, and high-dose groups were
3.68, 3.71, 3.76, and 3.85 (p < 0.05), This slight reduction in ossification was
reflected in a shift towards an increase in the mean scores. Mean pes scores were
4.09, 4.07,4.11, and 4.11, respectively and showed no biological or toxicological
importance.
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Control. The single incidence of ulceration in the low-dose group was not considered
sufficient for setting a LOAEL, for the ulceration may have been due to local irritation
by the test article. This phenomena was, likewise, seen in the 90 day feeding study in
rats (MRID 444030-01) administered 0, 40, 200 and 2000 ppm where 15 to 20% of
the animals of both sexes administered 2000 ppm [ 149 mg/kg/day, ¢: 162 mg/kg/
day] showed ulcerative lesions in the non-glandular stomach. The lower dose levels
and the Control did not show these lesions. The authors considered these lesions to be
indicative of irritation of the stomach by the test compound.

Therefore, the maternal toxicity LOAEL for 1,2-Benzisothiazolin-3-one, 2-butyl-
in rats is 100 mg/kg/day based on ulcerated areas of the stomach. The maternal
toxicity NOAEL is 30 mg/kg/day.

. 2. DEVELOPMENTAL TOXICITY
a. Dea ions

Intrauterine survival was not affected by the test article. Although slight increases
in pre- and post-implantation losses and the percent of early resorptions were
observed for all treated groups as compared with the control group, no dose-
related trends were observed. Differences in these values by the treated groups
are probably due to low values for the control group. All values for the treated
groups were within the ranges for the historical data provided. However, the
control group values were either at the lower end or below the range of historical
data for these parameters.

. b. Developmental variations

Maternal treatment with the test article did not have any effect on growth or
development of the fetuses. Although the manus score for the high-dose group
was slightly greater than that of the controls, no other findings suggested an
overall reduction in ossification rates of the treated fetuses with the exception of
the incidence of fetus showing partially ossified 5" sternebra in the treated groups.
However, since the proportion of fetuses with partially ossified 5™ sternebra was
within the range of historical control, this finding is not considered an adverse
effect. Moreover, the litter is used, by the Agency, as the baseline, rather than the
fetus, when comparing possible developmental effects. Since no statistical
significance was noted in the litter incidence exhibiting partially ossified 5®
sternebra vs. the control, this finding is considered of little toxicological
importance.

Variations common to the rat fetus were observed equally in the treated and
control groups.
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(ii) E. coli strains: WP2P, WP2P uvrA

Properly maintained? Y
Checked for appropriate genetic markers? (Crystal vioclet,
ampicillin resistance, DNA repair deficiency) Y

The presence of the uvrB deletion (Salmonella)} and the uvrA (E.
Coli) was confirmed by testing the sensitivity of each culture
to mitomycin C (10 pl of a 10 pg/ml solution) in the same manner
as sensitivity to crystal vioclet was tested. Damage to DNA
caused by mitomycin C is repaired in normal bacteria by the uvr
excision repair pathway and is thus toxic to strains deficient
at either the uvrA or uvrB pathway.

B. Methods

Start: 2/6/1996, Completion: 2/16/1996

3. Experimental Design

In two bacteria reverse gene mutation assays (MRID 443649-21),
Salmonella typhimurium strains TA98, TAl00, TAl535, and TA1537
and Escherichia coli WP2P and WP2P uvrA in the were exposed to
N~-Butyl-1, 2-benzisothiazclin-3-one (95.5% a.i.), in water, at
concentrations of 20 pg to 1000 ug/plate with $9 and 10 pg to
500 pg/plate without S59. The test substance was retested in all
6 strains over the dose range of 50 to 2,500 pg per plate with
S9 and 10 to 500 pg/plate without S9. The S9 mix phase of the
second assay was conducted using a pre-incubation protococl. The
incubation period for each experiment was 3 days at 37° C.

(i) Methodology

0.1 ml aliquots of an overnight culture (10-12 hours) of each
bacterial strain were dispended by micropipette into the
required number of sterile plastic bijou bottles fitted with
screw caps and stored at room temperature until needed.

Top agar consisting of 0.6% w/v agar and 0.5 w/w sodium chlorid
in deiocnized water was melted by brief autoclaving and stored at
50° C until required. Prior to testing, the moten top agar was
preparted by adding sterile 0.5 mMhistidine/0.5 mM biotin stock
solution (10 ml solution:100 agar) for Salmonella work, and by
adding sterile trptophan sclution (10 ml solution 0.5nM stock
:100 agar) for E. Coli work. Separate agars were prepared for
each species.
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B. Control Groups

1. Vehicle Control Groups

The vehicle control groups were within the normal ranges
experienced in the particular laboratory.

2. Positive Control Groups

Values from the positive control groups were within the normal
ranges expected for each bacterial stain and activation con-
dition.

III. DEFICIENCIES

The test in the original report notes that 10 to 500 ug/plate
was used with 59, however, Table 2, p. 21, reports that a
concentration of 5 to 200 pg/plate was actually used. These
differences in concentration would not affect the integrity of
the study.

IV. CONCLUSIONS
N-Butyl-1,2-benzisothiazolin-3-one was not considered a mutagen

to 5. typ. or E. coli when tested up to a predetermined maximum
concentration with or without 59 under conditions of this study.
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5 to 6 weeks for Phase II

Acclimatization: For Phase II length of time not stated
Housing: Not specified
Environmental: Temperature: 19° to 23° C

Humidity: 40 to 70%

Photoperiod: 12 hour light/dark cycle
Air Changes: at least 15 per hour

C. Test Performance

Experimental Phase: Start: 23 January 1996, Completion: 21
February 1996

1. Maximum Tolerated Dgose [MTD] (Phase I)

Six (6) groups of from 2 to 5 males and females were administered
oral doses of N-Butyl-1,2-benzisothiazolin-3-one ranging from
1250 to 3200 mg/kg/day and observed for 4 days. From the
resultant lack of mortalities, the MTD selected was 2000 mg/kg
for females and 1250 mg/kg for males. These doses were
administered in Phase II of the study.

2. Micronucleus Test (Phase II)

After acclimatization, the mice for Phase 11 were randomly
distributed. Ten male and 10 female animals were weighed and
given a single oral dose of corn oil (10 ml/kg) or cyclo-
phosphamide (65 mg/kg). Ten (10) males [1250 mg/kg] and 10
females [2000 mg/kg] were administered the test substance,
respectively, emulsified in corn oil. Bone marrow cells were
harvested at 24 and 48 hours post-treatment from all groups,
except the positive control which was harvested only at 24 hours.

[Note: An additional 2 males were dosed at 1250 mg/kg and 2
females dosed at 2000 mg/kg. These animals were included to
replace any animals at these dose levels that were found dead or
killed in extremis prior to the scheduled termination time. As no
study animals died, prior to the scheduled termination time,
these additional mice were killed and discarded without smear
preparation after the 48 hour kill].

a. Trea and in imes

(i) Iest compound

Dosing:_x once twice (24 hr apart)

Sampling (after last dose):






























2-Butyl-1,2-benzisothiazolin-3-one Non-guideline Study
Reviewed by: Chris Jiang, Chemist, cJ

Team 1, RASSB/Antimicrobials Division (7510 C) -

Secondary Reviewer: Steven L. Malish, Ph.D., Toxicologist J B} h/)rJA—VL, &//4 / (i
Team 1, RASSB/Antimicrobials Division (7510 C)

DATA EVALUATION REPORT
STUDY TYPE: Assessment of Oral Versus Dermal Toxicity
(Non guideline study)
DP BARCODE: D274986 SUBMISSION CODE: S587122
PC CODE: 098951 CASE: 062095
TEST MATERIAL: 2-Butyl-1,2-benzisothiazolin-3-one (97.8 % a.i.)
SYNONYMS: Dolphin Fungicide, S123386
CITATION: Berry, D., S123386: Assessment of Oral Versus Dermal Toxicity;

Zeneca Central Toxicology Laboratory, Cheshire, UK; Lab Project ID
CTL/DJB/23597, May 23, 1997; MRID 443649-19; Unpublished.

SPONSOR: Avecia, Inc, Wilmington, DE

SUMMARY: In MRID 443649-19, the oral dose route for Dolphin Fungicide (97.8 % a.i.) has been
substituted for the dermal route of exposure because of the severe dermal irritation produced.

In an acute oral toxicity study of S123386, 3 out of 5 male and 1 out of 5 female rats died after
doses of 5000 mg/kg of $123386, and 1 out of 5 female rats died after doses of 2000 mg/kg;
therefore, the oral LD,, was estimated to be 4267 mg/kg for males and 4732 mg/kg for females'.

In an acute dermal toxicity study, irritation was observed but there were no signs of systemic
toxicity so the dermal LD,, was concluded to be in excess of the limit dose of 2000 mg/kg?.

Tees, D. (1996). Substance S123386: Acute Oral Toxicity in Rats. Zeneca Central
Toxicology Laboratory. Report No. CTL/P/5067.

Lees, D. (1996). Substance S123386: Acute Dermal Toxicity in the Rat. Zeneca Central
Toxicology Laboratory. Report No. CTL/P/4992.
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When dermally exposed to S123386 for 4 hours, lesions that marked by sub-epithelial fibrosis
and chronic irritation, indicating that the test substance is dermally corrosive®.

These studies indicate that S123386 although of low acute oral and dermal toxicity is corrosive to
the skin which, therefore, limits the doses that can be used in a systemic subchronic toxicity study.
Consequently, the oral route was chosen for the toxicological assessment.

In a 90-day feeding study, rats received diets containing 40, 200, or 2000 ppm (equivalent to 3.1 and
3.4; 15.3 and 16.6; and 149.2 and 162.4 mg/kg/day for males and females, respectively). At doses
of 2000 ppm, there was a marked reduction in body weight associated with reduced food uptake. At
that dose level, sign >f toxicity included stomach mucosal irritation, increased liver weight, and
increased alkaline phosphatase (ALP) activity. No adverse effects were seen at the other dose
levels; therefore, it was concluded that the highest dose with no adverse effects NOAEL) was 200
ppm (15.3 mg/kg/day for males and 16.6 mg/kg/day for females?).

On the basis of the comparison between the acute oral and dermal toxicity data, it would be
reasonable to conclude that under the conditions of repeated daily dosing for 90 days, the dermal
exposure to $123386 that would be required to produce signs of systemic toxicity would be similar
to the oral lowest effect level, that is, 149.2 mg/kg/day assuming the test material was 100 %
absorbed through the skin. Therefore, the dermal equivalent of a NOAEL would be similarly
achieved through an oral route, about 15 mg/kg/day.

CONCLUSION

The dermal exposure equivalent would probably be similar to the value obtained through the oral
route assuming the test material is 100 % absorbed through the skin.

SLees, D. (1996). Substance S123386: Skin Irritation in the Rabbit. Zeneca Central
Toxicology Laboratory. Report No. CTL/P/4969.

“‘Rattray, NJ. (1997). S123386: 90-day Feeding Study in the Rat. Zeneca Central
Toxicology Laboratory. Report No. CTL/P/5280.






